other pathological findings. He had no previous history of trauma, fever, weight loss, or night sweats. The patient was a farmer who lived in rural area and was engaged in husbandry. He defined that occasionally he had consumed raw dairy products, particularly fresh cheese. Laboratory findings included: white blood cell count 8,300/mm 3 (normal range: 3,500-11,000/mm 3 ), hemoglobin 15 g/dL (normal range: 13.2-17.3 g/dL), platelet count 120¥10 9 /L (normal range: 150-450¥10 9 /L), C-reactive protein (CRP) 12.3 mg/L (normal range: 0.1-5 mg/L), and erythrocyte sedimentation rate (ESR) 25 mm/hour (normal range: 0-15 mm/hour). Serum standard tube agglutination (STA) titer was of 1/640 (normal range: <1/160). Needle aspiration of the bursa yielded 10 mL of a seropurulent fluid. Blood and bursal aspiration cultures were incubated for 21 days in BACTEC 9050 (Becton Dickinson, Sparks, MD, USA). There was no bacterial growth in blood cultures but Brucella melitensis was isolated in bursal aspiration fluid cultures on the fourth day of the incubation. Magnetic resonance imaging of the shoulder joint demonstrated joint effusion, increased bursal fluid in subacromial-subdeltoid bursa and edema in surrounding tissues ( Figure 2 ). Patient was treated initially with doxycycline (100 mg 2¥1 per oral) and rifampicin (600 mg 1x1 per oral) for six weeks. Upon follow-up, the patient showed significant decrease in the shoulder swelling. Patient has not shown any evidence of relapse within two years of follow-up. A written informed consent was obtained from the patient.
DISCUSSION
Brucellosis is a systemic disease that can involve any organ in the human body. [2] Osteoarticular system is a common site of involvement in brucellosis. It is usually seen as sacroiliitis, spondylitis, osteomyelitis or peripheral arthritis. [7, 8] Bursitis is one of the rarest forms of osteoarticular brucellosis. The incidence rate of bursitis in brucellosis patients was reported between 0.4% and 5.7%, which represents about 1.2 to 9.0% of patients with osteoarticular brucellosis. [8] [9] [10] Brucellar bursitis was first described in 1904 by Kennedy. [11] Brucellosis has been described involving a Rotes-Querol [17] 1957 174 3
Olecranon (2) Trochanteric (1) Not reported
Schirger et al. [18] 1960 224 3 Prepatellar Brucella abortus (2) Brucella suis (1) Kelly et al. [19] 1960 36 8 Prepatellar Brucella abortus (6) Brucella suis (2) Ariza et al. [20] 1985 331 (Table I) . Local inoculation with Brucella, which occurred during recurrent trauma from kneeling, causes most of prepatellar bursitis. [12] Subacromial-subdeltoid bursitis is one of the rarest forms of brucellar bursitis with only six cases reported in the English literature. [14] Taşova et al. [8] and Pourbagher et al. [10] reported subacromial-subdeltoid bursitis in two and three cases, respectively.
Diagnosis of brucellosis is often a challenge and depends on a large extent on clinical suspicion. Particularly in endemic areas, a clinician should consider brucellosis in the presence of non-specific signs such as fever, fatigue, sweating, hepatomegaly, and splenomegaly. [1, 6] In osteoarticular cases, lower back pain and sacroiliac joint pain are the main symptoms. [7] A definite diagnosis of brucellosis is established by isolating Brucella species (spp.) from blood, bone marrow or samples of other tissues. However, positive blood culture ratio was reported only as 12 to 21% [7, 8] in osteoarticular brucellosis patients. In the presented case, there was no bacterial growth in blood cultures but Brucella melitensis was isolated in bursal aspiration fluid culture. Although isolating of Brucella spp. in blood or other tissues is the gold standard in diagnosis, low growth ratio of cultures is one of the factors that makes the diagnosis of brucellosis a challenge. We recommend incubation of the bursal aspiration fluid in addition to the blood culture in the cases where brucellar bursitis is suspected. As in the current case, the routine blood markers which are used to monitor infections, such as ESR or CRP, are often redundant. [13] Serology is the most helpful laboratory test in the diagnosis and almost always positive at high titers in patients with osteoarticular involvement. [4] Taşova et al. [8] stated that 97.7% of patients with osteoarticular involvement had significantly higher Brucella antibody titers. Particularly in endemic regions, >1/160 titers of STA should be considered as brucellosis.
With or without surgical bursectomy, antibiotics are the main choice in the treatment of brucellar bursitis. Improvements in antimicrobial treatment of brucellosis have also reduced the need for surgical intervention. As in this case, a combination of doxycycline and rifampicin for 45 days was stated as an effective regimen for brucellosis treatment. [15] In this patient, a single aspiration of bursal fluid was sufficient. However, repeated aspirations may be required in the treatment of brucellar bursitis [16] in other cases.
In conclusion, a high degree of suspicion in the right clinical setting is required for the diagnosis of brucellosis. Although brucellar bursitis is a very rare form of osteoarticular involvement, the majority of patients with this complaint are evaluated in the orthopedics department in the first place. Therefore, the awareness of orthopedic surgeons about brucellosis should be increased particularly in endemic regions.
